T i E 30c. PER COPY. 


For Subscriptions, etc., 
AUSTRALIAN 


see back page. 
P.O. BOX 177 
SANDY BAY, 
TASMANIA 7005 
AUSTRALIA 


: | AN INFORMAL ELECTRONICS 
—)> Commonse Electronics l EXPERIMENTERS BULLETIN 
a _JUNE 1972 _ cee vol. 8, no. 3 a | 7 P, 45 
CONTENT : 


P. 45: Stephen's Crystal Set; see p.52 
46: The Reciprocating Detector 
49: Politics and Parts Availability 
51: Kitsets again; welcome! 
52: Crystal Set Technology. 
63: Receiver Design, part VI. 
67: Review: The 1972, ARRL now. 
68: SWOOP, by Elise. 


MISCELLANY: 

Humour: 48,5062,66 ADVERTS: 56+ 
Recipes: 67 

What Not to Do ?: 68 

Puzzle: 60, 68 

Letters: 60, 62, 66, (53) 


Ce ee Re elite 


EDITORIALS: Interplated Snicketts 
and related subjects...... 53++ 

CANADIAN AMATEUR RTTY........ 58 
—-- with some excellent ideas 

WHERE THE DX IS AT ! ........ 59 


NEXT MONTH: (late, as usual f) 


Apologies apologies for not in- 
cluding Burlinson's Light Beam 
Electronics as promised (see p.53). 
It starts in August. Together w@th 

9 A New Look at Old I.F. Amps, More 
4 (discrete!) Counting Circuits, and 
STOP PRESS! 4th Ed. G3VA's A,R, Techniques, hi more on the Parts Crisis, etc etc. 

that magnificent book (EEB Feb 71), now #1.60 +post. Order from W.I.A. or RSGB! 


af 


~46—- 


EEB/June- 1972 


THE RECIPROCATING DETECTOR -- a new development in communications technology 


-- by R. S. Badessa 


-~- Part I: The Basic System* 


The Surprising Detector 


The Reciprocating Detector (RD) was 
originally intended for demodulation of 
carrierless double sideband transmissions 
(DSSC). The first one, built several 
years ago, used only two transistors, so 
it was quite inexpensive. It was also an 
oddity, since it required no source of 
power other than the i.f. signal itself. 


I put it in a closed box with the in- 
put labelled r,f. and the output labelled 
audio and found, surprisingly, that this 
"passive" detector of DSSC could detect 
SSB as well. But there were other sur- 
prises. 


When I tuned the receiver to a se- 
lectively fading AM signal, the detec- 
ted output maintained its intelligi- 
bility while the receiver's own AM de- 
tector garbled in the well-known manner. 
The reason for this, I Surmised, was 
that the RD did not depend on the carrier 
nor upon the existence of the two side- 
bands simultaneously. Such portions of 
the carrier or the sidebands as existed, 
it made use of, but it could continue to 
to function even if only one sideband 
remained, 


Another surprise was its performance 
against impulse interference. On AM the 
rejection of impulses was impressive. On 
SSB it was noticeable, but not as effect- 
ive, which is one reason for the more so- 
phisticated later design. (The sophisti- 
cation included the introduction of d.c. 
power so that the device lost its mys- 
terious passive character, but gained in 
dynamic range of input signal and in 
overall reliability.) 


The Synchronous Reference 


Before getting into circuit details, 
lets look at how the RD generates a syn- 
chronous reference for demodulation of 
DSSC through the use of regenerative 
feedback, 


* See also: 

R. S. Badessa, "A Communications Detec-— 
tor with Signal-Synthesized Reference," 
IEEE Int. Conf. on Communications, 6/71. 


S. Oldberg, W1SNN, "Reciprocating Detec- 
tor: This novel circuit has many advan- 
tages over conventional detectors since 
it automatically adjusts its BFO level in 
proportion to the average signal level," 
Ham Radio, March 1972, Followup, late '72. 


(of Damon Corporation, /W1) 


Waveform (A) of fig. 1 is an AM sig- 
nal with sinusoidal modulation. Removing 
the carrier results in the DSSC signal 
at (B). Notice that the envelope of (B) 
is a full-wave rectified version of the 
original modulation, and that to recover 
the original from (B) we must "unrectify" 
the envelope using as a guidethe phase 
information which the r.f. under it con- 
tains. For the example shown, the r.f. 
has the same phase as the original car- 
rier during the positive part of the 


modulation cycle, and is 180° out of 
phase with it during the negative part. 


As a first step in demodulation, the 
RD halfwave rectifies waveform (B) to 
produce the waveform shown at (C). This 
does not remove the r.f. component, nor 
the phase information associated with it. 
It has, of course, introduced an audio 
component, but not a useable one. It has 
also clipped off the negative half of the 
r.f. cycles so when I say "phase" I mean 
the phase of the fundamental, 


Waveform (D) shows the result of 
"“unrectification", i.e., the flipping-over 
of all portions of the waveform having an 
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r.f£. component 180° out of phase with the 
original carrier; of course this requires 
comparison of the r.f. with a local re- 
ference of carrier phase, which we dontt 
actually have, but suppose for the moment 
that we do have such a reference. I will 
explain later how the circuit actually 
performs the operation, 


For the present, notice that the 
flipping-over of the selected portions of 
the waveform has not only restored the 
negative half of the audio cycle, but 
has also polarized the r.f. components so 
that all parts of the waveform have the 
same r.f. phase. This means that a car- 
rier has been restored. We can isolate 
it with a narrow-band filter (a band- 
width of 500 Hz or less is typical) and 
remove the audio with a low-pass filter. 
These components are shown in fig. 1] at 
(E) and (F) respectively. 


As noted, the process of converting 
(C) to (D) requires comparison of the sig- 
nal r.f. with that of a local reference, 
but since the narrow-band filter has in- 
ertia and its output is at the correct 
frequency, the r.f. of (E) can itself be 
used for this purpose. 


This may seem like picking oneself 
up by the bootstraps, but its really no 
more so than any other form of regen-— 
erative feedback. 


The process of taking a DSSC wave- 
form and reversing its polarity at oppor- 
tune moments to get the continuous car- 
rier phase of fig. 1 (E) may suggest the 
conversion of translatory motion to ro- 
tory motion in a mechanical reciproca- 
ting system. Hence "RD", 


The Basic System 


Fig. 2 shows a basic RD system. 
Transistor Q3 is biased virtually at cut- 
off and serves as a half-wave rectifier 
for the incoming signal and also as a 
current source for the emitters of Ql and 
Q2. The reference on the base of Q2 en- 
ables it to conduct on the positive re- 
ference peaks. Because the emitters of 
Ql and Q2 are driven by a common current 
source, Ql is enabled to conduct when Q2 
ceases to conduct -- i.e., on the negative 
reference peaks. But since neither Ql nor 
Q2 can conduct unless Q3 is also conduc- 
ting (which it does only on positive r.f. 
signal peaks), it follows that Q2 con- 
ducts whenever the r.f. of the signal is 


in phase with the reference and Ql conducts 


whenever the r.f. of the signal is 180° 
out of phase with the reference. Since 
the audio and r.f. outputs are obtained 
differentially from the collectors, a 

transfer of conduction from Ql to Q2 or 


(RECIPROCATING DETECTOR, cont.) 
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vice versa causes a reversal of output 
polarity, ie, the flipping action required 
td convert the waveform of fig. 1(c) to 
that of fig. 1(D). . 


The Question of SSB 


So far we've talked mostly about 
the synchronous mode. Oddly enough, 
people generally have more difficulty un- 
derstanding the non-synchronous condi- 
tion. "How in the world", they ask, "does 
it detect SSB?" 


The easiest way to understand this 
mode is to g@galize that without feedback 
the circu@ of fig. 2 is basically a con- 
ventional detector; though I'll grant 
that the use of half-wave rectification of 
the signal in Q3 may be a bit unusual. 

In other words, if a fixed Local Oscilla- 
tor is substituted for the reference pre- 
sently driving Q2, detection of SSB sig- 
nals occurs in the regular way. The 
question, then, should more properly re- 
fer to the generation of a reference to 
detect SSB rather than to the detection 
itself. 


Suppose we were to replace the in- 
put signal presently driving Q3 by a d.c. 
voltage. This voltage would be converted 
to a fixed d.c. current in the collector 
of Q3. Transistors Ql] and Q2 wauld now 
become a differential amplifier which, be- 
cause of regenerative feedback, forms a 
Simple oscillator operating at the centre 
frequency of the filter. 


In reality the "d.c." on the base of 
Q3 is the average of the half-wave recti- 
fied signal. The flipping action mentioned 
in connection with DSSC operation still 
occurs, but the operation is difficult to 
follow on a step by step basis because of 
intermediate phases resulting from the 
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frequency difference between signal and 

reference. In this non-synchronous mode 
the refetence has a frequency that is no 
longer coritrolled by the signal, but it 

does have signal-induced phase fluctua- 

tions and an amplitude that is a filter- 
ed version of the signal envelope. 


The Synchronous Bandwidth 

When a DSSC signal is tuned in ona 
receiver equipped with an RD, synchronous 
detection takes place over a band about 
one-third the passband of the narrow- 
band filter -- i.e., over a band perhaps 
150Hz wide. 

If the receiver is mistuned beyond 
these limits the detection becomes non- 
synchronous and DSSC operation is unsatis- 
factory. But for properly tuned signals 
the transfer from one mode to the other 
may occur without the operator being aware 
of it. 

For example, an SSB signal that 
happens to have some unsuppressed carrier 
can by careful receiver tuning be detec- 
ted synchronously. But if the carrier 
should disappear, as from propagation 
effects, the. detection would become non- 
synchronous automatically, i.e., without 
requiring receiver readjustment. 


The synchronous bandwidth of the RD 
is one-third the bandwidth of the filter 
only if the upper and lower sidebands of 
the signal are completely correlated. For 
example, suppose we are detecting a DSSC 
Signal and an interfering carrier appears 
just outside the synchronous band (almost 
the centre of the signal spectrum). This 
interfering carrier causes an unbalance 
in the sidebands and a reduction in the 
synchronous bandwidth. 


Eventually, of course, if the inter- 
ference gets strong enough, the syn- 
chronous bandwidth is so small that re- 
ceiver instability prevents synchronous 
operation. But notice that the reference 
never leaves the signal to latch on to 
the interfering carrier. This results 
from an interesting characteristic of the 
RD: the synchronous bandwidth is indepen- 
dent of signal strength. This is true over 
a wide dynamic range without reliance on 
any form of limiting. Since the inter- 
fering carrier is already outside the syn- 
chronous band it has to stay outside even 
after it has completely overpowered the 
signal! 


Phase Synchrony? 

You may question the usefulness of 
a reference that does not follow the tra- 
ditional pattern of phase-synchronous sys- 
tems; it has neither a quiver of phase 
nor a trace of amplitude modulation, Lets 
consider this further. 


(RECIPROCATING DETECTOR, concl.) 
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With regard to phase jitter, the 
peak deviation of a virtually unfiltered 
RD reference is incapable of exceeding 
30°.. This is not obvious, but remember 
that even a 180° phase jump in the incoming 
Signal gets completely removed by the 


flipping operation. 
So a flilter with a bandwidth of 500 


Hz or less will yield no significant jit- 
ter even if the "signal" is nothing but 
random noise! With regard to amplitude 
variations, the same filtering reduces 
fluctuations in the reference to such an 
extent that most of the drops to zero ex- 
perienced by the signal envelope do not 
show up at all, and those that do show up 
occur at times when the effect is mini- 
mal. The maximum rate of these fluctua- 
tions is perhaps 250 Hz. 


The Consequences 

The consequences 
ence amplitude that is 
of the signal envelope deserves further 
attention, since it is the basis of the 
RD's impulse noise immunity. This will be 
taken up in Part II. 


of having a refer- 
a filtered version 


A parting thought: The circuit of 
fig. 2 is intended for explanation only 
and I wouldn't recommend it for actual 
use. You would probably get bogged down 
with problems such as insufficient gain, 
spurious phase shifts, etc. 


Part II will present the schematic 
of a more practical arrangement with ins- 
tructions for optimizing its operation. 


)©.0,0.0.0.0.0.0.0.0. 0.0.0. 0.0.0.0.00.0006,0.00.4 
THIS MARVELLOUS AGE 
-- ((W.A, VHF News Bulletin, May 1971)) 


For the last decade (or is it longer?) we 
have been getting brainwashed about the wonderous 
life we will lead when the computers really 
take over all the work. 

Well, the day seems to have arrived! 


Recently one of our members changed ve- 
hicles, and as the new one was somewhat more 
valuable, the cost of insuring it was some six 
dollars and twenty-seven cents greater. The 
usual interim arrangements were made, with the 
account to be sent along later. 

From here onwards we sever our connections 
with the stupid old fashioned ways, and plunge 
headlong into the Computer Era. 


In due course, the account for six dol- 
lars and twenty-seven cents arrived, accom 
panied by a cheque for precisely the same amount. 
Not only is this new method a positive step in 
the battle against inflation because it stops 
unnecessary spending, but it also saves all 
that work involved in running around to get 
change, writing receipts, posting in ledgers 
and all that outmoded nonesense..... 


(C see also “Swo0P” om p68 here )) 
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POLITICAL CONSIDERATIONS IN THE PARTS-AVAILABILITY CRISIS 


It is on recent public record that 
men at the helm of the two largest Aug-: 
talian consortiums involved with manufac- 
ture and supply of consumer electronics 
(Philips and AWA) have bluntly put to 
Federal Cabinet the question, "Does Aus- 
tralia want an electronics industry with 
a much greater measure of self-—containment 
or does it not? It must make up its mind 
-- and quickly". Attention was drawn spe- 
cifically to the run-down state of the 
industry in terms of components production, 
due to failures in government policy to 
provide adequate local incentives, notably 
Suitable protective tariffs applying to 
this area of business activity. 


These manufacturers are, of course, 
concerned most immediately with Colour 
Television, for which tooling—-up has 
begun. Firm advice is being sought as to 
how far this should be proceeded with, in 
terms of investment. Will subsequent im- 
ports of receivers, spares, and subsi- 
diary equipments, make extensive tooling 
programmes unprofitable -- as has been 
happening within the U. S. A., the U. K., 
and some European countries? 


Unless positive assurances to the 
contrary are received it is clearly in- 
nuendoed that the industry for want of 
alternatives will meet its manufacturing 
committments in the best interests of 
public and shareholders by obtaining a 
substantial part of componentry via im- 


port. 


To this date (July), to the best of 
my knowledge, no concrete decision bearing 
on this matter has been arrived at or 
announced by Government or the Manu- 
facturers, though it could well be that a 
pact twixt all has been settled but not 
announced, nor are we likely to find its 
exact terms. 


I have grounds for the conjecture 
that all major companies, now few in 
number and including Philips and AWA, with 
international rapports will receive even 
more favourable treatment than they have 
been receiving in respect of Tariff and 
Treasury permissions, This will give them 
increased dominance in the electronic bits 
and pieces field. 


Leaders in the industry openly admit 
to a commonly agreed-upon internal policy 
of greatly increased rationalisation in 
manufacture. In practical terms this would 
seem to mean a reduction of competition 
within specific production areas, 


Now however you adjudge this, and you 
will do it according. to your politics and 
the kind of information you have at your 
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-- A. G. Adams (VK4) 


disposal, one outcome is certain. Big 
Business will tighten up its resolve to 
serve primarily Big Business exclusively, 
and small business (with the amateur and 
experimenter on the outer perimeter) will 
be even harder put upon to make shift for 
essential supply and service. The only 
chance for practical survival for these 
essential minority interests lies in the 
direction of pressing vigorously for 
treatment of similar kind to that being 
demanded by Big Business. 


If locally made components are to 
become increasingly scarce, and locally- 
distributed imports are to increasingly be 
restricted in kind and availability, it 
is indubitably just and reasonable that 
the small consumer --— be he manufacturer, 
trader, amateur operator or private ex- 
perimenter -- be given equitable access 
to markets outside Australia for his com-— 
ponent needs. There are more of these 
external sources than many are aware of. 
Tariff policies, as now formulated, offer 
little encouragement of such awareness. 


A_Proposal 
With some diffidence I submit a 


tentative suggestion for the relief of 
the P.A.C. ("Parts Availability Crisis"). 
Readers who are concerned by the P.A.C. 
should bring this matter to the attention 
of their local M.H.R., and require him 

to represent it to the Prime Minister and 
those Ministers of his Cabinet to whose 
portfolios it is relevant. 


Amateur operators and experimenters 
might fitly seek an assurance from their 
local Member that he demand on their be- 
half exemptions from (or very substan- 
tial reductions of) sales tax and duty on 
yearly purchase transactions up to some 
stipulated amount -- say $1000. The 27.5 
percent sales tax levied on much elec- 
tronic componentry is quite exorbitant. 
It cannot reasonably be justified for what 
obstacle it places in the path of what 
is primarily a recreational interest, a 
healthily constructive one yielding real 
benefit to the nation from the skills and 
experience it stimulates. 


Should your MHR show himself reuctant 
to press your demands, or in a non-committal 
way attempt to fob you off with Signed Form 
Letters, he must be told in polite but 
unwavering words (backed by honest resolve) 
that he is not doing the job he was elec- 
ted to do. And that if he does not fort- 
with represent your valid and lawful in- 
terests you will be energetic in using all 
fair means at your disposal to remove 
him at the earliest opportunity. 
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Should your demands promote discus— 
sion, keep the matters of P.A.C. in sharp 
focus and precise context. Do not be led 
or provoked into lashing out at broader , 
issues which you may believe, perhaps 
rightly, are relevant to the P.A.C. It 
may be suggested that what you are de- 
manding is "Not in the National Interest" 
-- or you might be asked how a loss in 
revenue you are proposing is to be made up. 


Do not be drawn by such routine per- 
siflage. You do but need to remind the 
gentleman that a national interest in- 
cludes you or it includes nothing, and 
that you do not presume to instruct the 


Treasurer (without pay) as to how he should 


juggle imposts. Do I get the parts I 
need on fair terms or don't I? Do I get 
the same preferential treatment as big 
industry or don't I? If not why not -- 
a written statement, please. 


Concerted persistent action by a 
sufficient number -- not necessarily a 
large horde -- of individual amateurs and 
experimenters could produce worthwhile 
result. As in many predicaments that 
threaten genuine private enterprise on 
the homely plane, self-help and initia- 
tive is the only way out. 


To do no more than grumble at "they", 
or to nudge the other fellow to come up 
with a solution, indicates a serf men- 
tality. It will achieve all the depri- 
vations that such people deserve, I 
guarantee it. There iS no real scarcity 
of electronic components on this planet. 


Not yet, anyway. 


Editor's Note 


My article, "Component Availabiltiy 
-- II" has been deferred in favour of the 
above proposal by an active small busines- 
sman. In that article I continued last 
month's theme on what to do if components 
are not available, but surely Mr. Adams' 
proposal should take first priority, 
Since it is a practical programme for en- 
suring that the components are made more 
widely available for everyone. 


Certainly, as Jamieson Rowe points 
out in his excellent Editorial in the 
June 1972 Electronics Australia, manu- 


facturers have been finding it increasingly 


unprofitable to handle small orders, and 
that "this situation is reaching crisis 
proportions..." Mr. Adams' alternative 
of stimulating inexpensive imports seems 
a sensible alternative. 


There are also other problems, but I 


(PARTS AVAILABILITY CRISIS, 
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Shall discuss them in these pages in a 
couple of months. 


Next month's instal-— 


lment is reserved for Rod Reynolds, who 
analyses some of the deeper reasons for 
the P.A.C., and concludes by supporting 
basic idea, 


Mr. Adams! 


((As relayed to us by our Assistant Editor, 
author not specified:)) 


I had eighteen bottles of whiskey in my cellar, 
and was told by my wife to empty the contents 
of each and every bottle down the sink.. or ELSE 


I said I would, and proceeded with the unpleasant 
task. I withdrew the cork from the first bot- 
tle and poured the contents down the sink, with 
the exception of one glass which I drank. 


I extracted the cork from the second bottle and 
did likewise with it, with the exception of one 
glass which I drank. 


I then withdrew the cork from the third bottle 
and poured the contents down the sink which I 
drank. 


I pulled the cork from the fourth bottle down 
the sink, and poured the bottle down the glass 
which I drank 


I pulled the bottle from the cork of the next 
and drank one sink out of the next glass which I 
threw down the cork 


Then I corked the sink with the glass, bottled 
the drank and drank the pour. When I had every 
thing emptied, I steadied the house with one 
hand, counted the glasses, corks, bottles and 
sinks with the other which were twenty nine, and 
as the house came by I counted them again, and 
finally had all the houses in one bottle which 

I drank. I'm not under the affluence of inco- 
hol as some thinkle peep I am, but the dunker I 
‘stand here the longer I get.... 


XOOOOCOOOOOCOOOOOOOOOIX 
Quote 
... And their studies of 200 miles of coast- 
line have unearthed a point of some signifi- 
cance. The only ‘plague' concentration they 
found was in the most contaminated part of the 
most polluted reef area on the coast. 

The conjecture is that contamination de- 
ters fish or other predators which normally 
eat the eggs of the starfish. And since the 
female starfish produces as many as 14 
Million eggs, this could have a dramatic 
effect on the population.... 

In the end he believes the problem of 
the starfish is part of a bigger problem, 
with deep seated consequences -- the conserva- 
tion of the environment and, particularly, 
man's relationship with the sea, 

“It all seems to come back to this mis- 
taken feeling that the sea is limitless, 
that you can never pollute it, and you can 
never overfish it." 


-- Report by Tim Radford, London, on the 
Crown of Thorns starfish which is now happily 
destroying the Great Barrier Reef whilst the 
Federal and State Governments debate whose 
fault it was. (Hobart Mercury, 21/8/71 
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KIT-SETS AUST., Pty. Ltd. 


MAIL ORDER DEPT.,+P.O. BOX 176, DEE WHY 2099 


Hello again to our many EEB Friends. 
All are available by return of post. 


GENUINE "Specials". 


SEMICONDUCTORS 
BC .107 10 for $3.40 
BC .108 10 for $3.40 
BC .109 10 for $3.40 
BC.177 10 for $5.00 
BC .178 10 for $5.00 
BC .179 10 for $5.00 
2N3055 10 for $13.00 
EM 401 (100V) 10 for $2.00 
EM 404 (400V) 10 for $2.20 
EM 408 (800V) 10 for $3.60 
SC 146D Triac $2.50 
C 20 D SCR $2.60 
HOBBYIST ACCESSORIES 
Neon Pocket Screwdriver 6lc 
Rubber Feet l doz 35c 
Rubber Grommets 1 doz 21lc 
Adel Nibbling Tool $6.10 
"Freeze it" Can Spray $2.60 
Anti-static Record Cleaner 

Spray Can $2.50 
Transistor Sockets, each 20c 
I.C. Sockets 14 Pin 72c 
I.C. Sockets 16 Pin 82c 
MICO Irons, 6V, 10W $4.60 
Jabel Alignma Tool Set $1.50 
"Vibroscope" Etching Tool $4.75 


3/4 oz tube Silicon Grease $1.00 


C.D.I, KIT 


Complete kit of this Mullard-designed 
unit, Suits 12V system, negative or 
positive earth. Unit fits neatly in- 
to an S.T.C. Diecast Box. 

-- Excellent value: $20.50; Post $1.00 


S.C.R., MOTOR SPEED CONTROL 


As per the E,A. May 1971 design. This 
unit will vary the speed of electric 
drills, electric saws, food mixers, etc 
while still maintaining good torque. 
Can supply up to a 750W motor. 

-- $13.50; Post $1.00 


Listed below are many 


PLUGS AND SOCKETS 


mm Plug 8c 
mm Panel Socket llc 
mn Large Plug 15c 
mm Panel Socket l2c 
mm Metal Plug 35c 
Panel Socket 23c 
mm Metal Stereo Plug 45c 
mm Panel Stereo Socket 32c 


NWWADAAAWWNHN 
LomsoMm emo: e, meme mesm emo, 


in Din Plug 26c 

in Din Socket 21lc 
pin Din Plug 35c 

5 pin Din Socket 22c 


G.E. EXPERIMENTS MANUAL 


A new publication from G.E., with over 
50 practical projects using the latest 
semiconductors and equipment. Some 

of the projects include Audio Ampli- 
fiers, C.D.I. units, Battery Chargers, 
Burglar Alarms, Audio Dancing Lights, 
Electronic Dice Games, Touch Switches, 
etc, etc. 


-~-— Excellent Value: $3.50 for 1-9 
$3.25 for 10+ 


MAGNAVOX SPEAKERS 


$16.50 
$ 3.20 


8.30 Speakers 
3 TC Tweeters 


CATALOGUE 


7 A comprehensive listing of Electronic 


components, kits and HI FI equipment 
is now available. Our 1972 Catalogue 
is crammed with over 70 pages of 
valuable information for the hobbyist, 
serviceman and manufacturer. WRITE: 


KIT-SETS AUST., PTY, LTD. 
MAIL ORDER DEPT., P.O. Box 176, 
DEE WHY, N.S.W. 2099. 
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CRYSTAL SET TECHNOLOGY, Part I -- RLG 


I have done a fair bit of research 
into crystal set design, and a nice ar- , 
ticle is in preparation (time permitting!) 
-- a preliminary report appeared in the 
March 1972 issue of the Radio Bulletin 
(April EEB for Review of the R,B,). But 
for now the conclusions can be set out 
here for the benefit of the impatient. 


The diagram shwn in. fig. 1 will give 
performance as good as can be obtained 
from any crystal set, and better than most. 
In the Literature are innumerable designs 
for crystal sets, each claiming to be the 
"best". Many improvements they make are 
superfluous, others (e.g. various coupled 
coils) accomplish no more than the tap-— 
ped system shown here. The capacitor 
often seen across the phones gives only 
marginal improvement so is omitted here 
(the phones seem to have enough capaci- 
tance). My design features a Signal- 
Strength Meter, and that IS unique! The 
fidelity obtainable with a good crystal 
set is marvelous, and I recommend such 
to HIFI enthusiasts; but if you are going 
to add a proper amplifier and speaker, you 
will need better selectivity than can be 
obtained with the simple system of fig. 1 
here. 
tuning circuits in place of one: capa- 
citatively couple them with 5-20pF, and 
gang the capacitors. Details in Part II. 


Essential points of fig. 1 are: 


(1) The choice of diode taps is important, 
and should be adjusted for each situa- 
tion. For most, the diode taps may be 
placed at about 30% either side of centre 
tap. Incidentally I should mention that 
when I specify some %, it is the number of 
turns represented by that fraction of the 
total number of turns on the coil. I do 
this because coils will differ. 

This gives a good balance between 
selectivity and sensitivity. If a loud 
Signal is more important than ability to 
separate stations, taps may be placed 
further out, e.g. +50% ether side of 
centre (viz, right across the ends of the 
coil). 


(2) The antenna and earth taps will de- 
pend very much on the length of antenna. 
A 20-metre length will need abaut +30% 
taps (either side of centre), but this 
also depends on selectivity desired vs 
Signal strength (the two are in conflict). 
Running the taps toward the ends of the 
coil gives a louder signal at the expense 
of selectivity, and conversely. 

As the antenna is meade longer, the 
optimum A/E tap will decrease, i.e., both 
go closer to the centre-tap. When the 
antenna is \/4 (eg 100 metres) long, the 
taps should be only about +7%. Still 
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longer antennas require more turns again, 
and give stronger signals; I hada 
glorious opportunity for some research on 
this recently when visiting a farm! 


(3) The antenna tuning capacitor (C2) is 
necessary only when the antenna is non- 
resonant --— which will be most of the time 
for anyone except a farmer (ah, that farm; 
I could have set up a Rhombic on 600M!). 
C2 is adjusted with the tuning capacitor 
(Cj) for best balance between signal 
strength and selectivity: Start with C2 at 
max, tune C,, readjust C2 for best vol- 
ume or minimum interference from nearby 
signals. 


(4) The diodes must be germanium, and 
preferably selected for best results, par- 
ticularly if computer board types. To 
test, use only half of the balanced cir- 
cuit, and substitute diodes until maximum 
output is obtained (e.g. as read on meter) 


(5) High sensitivity earphones are best; 
the higher their impedance the further out 
the diode taps can go whilst retaining 
good selectivity. Crystal earphones would 
probably be best, but must be isolated 
from d.c. by a 0.01UF blocking capacitor, 


This is possible by using twoparalle] and the d.c. return must be provided, pre- 


ferably by a choke. 


(6) A good earth connection is essential? 
Do NOT use the mains earth. A water-pipe 
connection is bare minimum; a good counter- 
poise is even better -- See RSGB "Radio 
Communication Handbook", pp 13.46 to 13.48. 
Where a large amount of space is 
available (e.g. 200 metres in a straight 
line), quite good results in lieu of an 
earth connection are obtained if wires 
are fed from the "A" and "E" terminals, 
and run in opposite directions, as high as 
practical. This is, of course, a dipole. 


(7) The meter shown in fig. 1 actually 
measures signal strength; an S-meter ona 
crystal set! A 50UA movement will be 

all right for 20 metres or so of antenna, 
or 500HA for 100 metres (if room). If 
you want delicate tuning for weak sig- 
nals without pinning the needle on 

strong ones, a 50 or lOOLA movement can 
be used by inserting a resistor at "X" 
and a silicon diode as dotted in. In- 
crease the R until meter reads only FSD on 
the strongest signal. This was quite 
necessary at our location, because 7HO 
brought in some 500HA (2000mV of signal!) 
while 7ZL developed only 20HA, with a 

110 metre antenna. 


(8) A simple transistorised amplifier may 
be fitted to give superior results from 
magnetic headphones, as in fig. 2. E 
may be anything from 0.3V upwards. A 
solar cell works well. A penny and six- 
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pence (or any real silver coin) work well; 
two pair of these work even better. A 
cent and 5c piece will work a bit less 
well, because there is precious littlé 
metal in coins these days. The coins 
must be sanded clean, wires soldered to 
one side of each, and the other sides of 
the coins pressed together on either side 
of a piece of vinegar-moistened paper 
(or use spit if no vinegar available!). 
An ordinary commercial small 1.5V dry 
cell also works magnificently, and no 
power switch is needed because of the 
tiny drain ( = shelf life). 

Incidentally, reference to my Elec- 
trochemical Series tables suggests that 
even more potential can be obtained from 
a simple home-made cell using silver”and 
zinc electrodes, compared to the silver- 
copper ones described above. But this 
could require proper battery solutions, 
and I'm not sure it would give any ad- 
vantage for this primitive cell; why 
not try it and let us know? 


% silver = + electrode 


The amplifier of fig. 2 works better 
than any of the nominal common emitter 
ones used with xtal sets, because of the 
lower distortion provided by the common-— 
collector configuration. Bias is provided 
by the diodes, and produces no overload 
until the signal becomes intolerably 
loud (my son had to detune C2 to attain 
reasonable volume, even without the am- 
plifier!). With good quality phones, 
fidelity is magnificent! (THANKS to RHF!) 

The amplifier of fig. 2 has high 
input impedance because of this inherent 
feature of emitter followers (analogous 
to cathode followers), so allowing the 
diodes to be tapped further out on the 
coil (e.g. +40%), giving higher output 
for the same selectivity. 


(9) A self-powered arrangement is indeed 
possible, powering the amplifier of fig. 
2 from a fig-l type P/S, but this is 
ONLY of advantage when using a stronger 
station to power a weaker one. Further- 
more it is NOT practial unless you use 


ray Method To 
Pring ovr Furs 


Stagger the 
tae pos: rions 


flg.1 


THE CIRCUIT 


COIL TOTAL. 

DIA, TURNS WIRE* E 

3.25" 60 No.,18 

2.5 65 20 ; 

2.0 80 22 *Not critical. Use No. of turns 


to yet lowest frequency signal when C, ¢€ max cap. 


(CRYSTAL SETS, cont. from p. 52) 


+ 
Fig. 2: An emirtrer- fotlewer € 
Amal. fier. 
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two separate well-—-spaced antennas. It 
is, believe me, much more practical (and 
_more fun) to power the amplifier from a 
“photocell; ambient light is usually en- 
ough -- and the set should he off anyhow 
when the lights are off... 


10) Here is something strange: Fig. 3. 
No earth connection! Tap at 50-100% of 
coil, depending on signal strength vs 
selectivity. Compare signal strength 
(On meter) with strength after earth is 
connected to point "X". The explanation 
is fairly obvious if you think about it, 
but has some unusual consequences which 
I'll explore in Part II here one day. 


I should like to thank Stephen 
Gunther (13) for the fine job of construc-— 
tion he did on the crystal set chassis 
and parts shown on the front cover of 
this issue. And he did all of the 
wiring himself, except for the diodes. 

The extra socket and transformer are 
for a valved loudspeaker amplifier, not 
yet wired in. Stephen plans to build 
his own battery for that effort. 


>>> DDD DP PKK KKK KKK 


Postscript 
—> Hot carrier diodes in the crystal 


set do not work as well as good germanium 
point contact types (OA90, 1N69, etc), but 
better than poor ones (e.g. some from the 
computer boards). But the HCD are mag- 
nificent at 1000Mc! -- and for high Z load 


Incidentally, in our setup, a good 
balance between strong and weak station 
response was obtained by shunting the 
meter to 200UA, and using 2.7K series 
resistor with the silicon diode, 


Postpostscript: 


In the May (not April) 1972 issue of QST 
is reprinted an announcement from March 
1920 telling how an ordinary crystal set 
may be made to oscillate simply by ap- 
plying bias to the crystal (and the way 
the diagram looks, it is back biased -- 
some kind of negative resistance zener 


ANY PNP Germanium 


No @arth * 
connecron/ x 


- Fie.3 : Recrabsilar 
Feedbacx Lmplifier 


E> 0.3v, 5- S2a0A 
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effect?). But I doubt that the trick 
would work with ordinary point-—contact 
germanium diodes (e.g. OA91). The QST- : 
correspondent (K2NP) said that the crystal 
was likely a blend of chalcopyrites and 
zincite; where would one find that?? 


Incidentally, point-contact diodes are 
widely available as suitable for the 
ordinary crystal set. If the diodes are 
used from computer boards you'll want to 
test a few to see which gives the best 
results on the Crystal Set's S-meter. 
Otherwise obtain an OA90 or OAQ91 from any 
suitable distributor (Kitsets has them 
for 17c, and local prices would be 
comparable though somewhat higher). 


CHEAP ZENER DIODES? 


While I'm talking about diodes, I 
might mention an article in the June 1972 
issue of the WIA/VK5 Journal, by Rick 
Matthews, VK5ZFQ. He found several 
transistors having reasonably good zener 
properties when used between base and 
emitter, e.g. the 2N3638 (dBAI = 2Q2) and 
2N3642 (62). In the early days this used 
to be considered quite a good lurk, but 
after making a number of tests on a 
variety of transistors I gave it away be- 
cause of the relatively high dynamic re- 
Sistance of many types and the indiffer- 
ent voltage at which they would regulate. 
In the present instance, the 2N3638 does 
sound very interesting because it has 
about half the dynamic resistance of an 
equivalent 400mW zener in the 6-7V range, 
but the 2N3642 is no better than a 400mwW 
and the other types Rick mentions are 
worse. 

The price of zener diodes (accor- 
ding to Catalogues by Philips, Kitsets, 
etc) has come down to the point where it 
is about as cheap to buy a zener as a 
transistor, and the results are far more 
reliable in terms of voltage rating and 
dynamic resistance. 


For my own part, if I want a dyamic 
resistance of only 22 I'll use a one- 
watt zener (BZY96, 1N3785, etc.) -- un- 
less, of course, I happen to have a 2N- 
3638A (high gain version) lying about 
(which I usually do because it is a good 
general purpose medium power item, from 
Fairchild), and no 1W zener at hand. 
Simple commonsense, 


Johnson came home unexpectedly from a business 
trip to find his wife in the arms of his best 
friend. He staggered back and said, "Max, 

I'm married to the lady so I have to. But why 


iT] 
you? -- Isaac Asimov 


D0.0,0.0.0.0.0.0.0.0.0.0.0.0,0,0,0.0.0.4 


LETTER: SCR's in series, etc, 


Here is a short item which may be of in- 
terest. When SCR's are used in a half-wave 
phase control for a capacitative load (or 
shunt wound motor etc, which generates con- 
3iderable back EMB) the device must have a 
PIV which is twice the peak voltage of the 
supply. Thus, for use on 240V this implies 
an SCR with a working PIV of 800V, although 
the Forward Blocking voltage need only be 
400V. This is shown in fig. 1 below ((and 
such SCRs with lopsided voltage ratings can 
be discovered by testing commercial units -- €4.)) 

Essentially this may be accomplished, and 
a much cheaper 400V SCR may be used simply by 
including a 400V ((or more)) diode in series, 
with suitable equalising resistors across 


both circuit elements, as shown in fig. 2. 
A © fo Fwd Hoov 


s 
Q 
Y Fle. t 
-- --I, Binnie, VK2ZIU, Eastwood, N.S.W. 
(Vice Pres. VHF and TV Group) ) 


P.S. You could at least pretend to be 
ashamed when EEB is late. _IBs 


((We discussed this matter in early EEBs, but 
it doesn't hurt to have OM Binnie repeat it 
here. The value of the equalising resistors 
is not critical, but should be proportional 
to the PIV's of diode and SCRs they parallel. 
As a rough guide, one might calculate a value 
of resistance to give a reverse leakage cur- 


rent of 0.5 to 1.0mA at max PIV. -- Ed.)) 
((P.S. Yup, I'd be ashamed, but I'm too busy 
preparing the next issue... -- L.)) 


D0,0,0.0. 0.0.0.0, 0.0,0.0.0,0,0.0,0,0,.0.0.0,0.0,0.4 


WHAT NOT TO DO ? 


And then there was the chap who needed to vary 
the voltage from a battery of dry cells, and 
hit on the brilliant idea of fitting a series 
of switches to short out individual cells as 
required! 


THE AUSTRALIAN EEB 


This article is being used as Promotional 
material for the EEB. If it interests 
you, and if you are interested ina 
variety of subjects covered in "common- 
sense" manner by EEB at intermediate 
levels, we invite your subscription. For 
one year (six issues): $1.55 ($4.20 for 
3 yrs). Please send to Subs Manager, 

R. A. Walton 

115 Wilmot Road 

Huonville, Tasmania 7109. 


Information about availability of Back 
Issues, foreign subscriptions, etc, 
should be requested from our Editorial 
Offices'at 32 Waterworks Road, Dynnyrne, 
Tasmania 7005. When writing it would 

be appreciated if you mentioned that you 
heard about us from this advertisement. 
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EEB/ June 1972 


STATE OF THE RECEIVING ART -- VI 
(Final chapter -- for a while) 


(RLG) 


4 8 
-- Some Elegant Method of Audio Processiny 


Last month I concluded our examina- 
tion of Receivers, and Direct Conversion 
ones in particular, by ending logically 
at the a.f. stages. Matters of selec- 
tivity were discussed because in a D-C 
receiver the selectivity is primarily (but 
not exclusively) at a.f., but the same 
kind of subjects could of course, apply 
as well to superheterodyne i.f.'s: 
signal/noise, dynamic range, and the de- 
Sirability of a square-top response. 

Incidentally, a recent article in 
Ham Radio (3/72) points out that pot core 
inductors can be used to good advantage in 
cascaded parallel-tuned filters, and al- 
though that article dealt with FM appli- 
cation, the same principle could be used 
for other modes; pot cores can be obtain- 
ed from Philips, STC, etc (or from WIA). 


I do recall reading somewhere that a 
very squaretop selectivity response (fig. 
10, dotted lines, last month) is not ac- 
tually the best desirable, because of 
ringing or something. But no magazines 
have arrived here for several days, and 
I'm looking at no more of them, hurrying 
to finish this, or I'll never get it 
done! In any event, excess selectivity 
is rarely a problem in practical designs. 


Interestingly enough, one of my 
students in the WIA beginners class asked 
my opinion about a transistorised recei- 
ver in the 1968 ARRL Handbook the other 
day. It was presented as a regenerative 
receiver, using a separate oscillator 
for the various benefits this obtained 
compared to including the regeneration in 
the detector stage. I thought that it 
looked familiar, and then I realised with 
a shock that it was in fact a Direct- 
Conversion receiver with primitive se- 
lectivity filtering; with a good a.f.- 
filter it could probably do a pretty 
good job. 


Curious, isn't it, that the old old 
regenerative-—detector receiver is really 
a Direct-Conversion receiver in disguise! 
Just advance the regeneration-control 
until it oscillates, and receive SSB. 


We come now to the final portion of 
this particular effort, in which we dis- 
cuss some particularly versatile and very 
useful product detectors. Unless you are 
receiving AM only (with an envelope-type 
detector), a product detector is essential 
in a modern receiver for SSB or CW -- 
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whether it be at the front end (as ina 
D-C design), or at the end of i.f. stages 


(as in a superheterodyne) . 


TWO-PHASE DETECTION SYSTEMS: — 


(Selectable sideband reception -- and 
the problem(s) of Audio Image.) 


The "Two-Phase" system or "Signal 
Slicer" (31; see December 1971 issue) 
was introduced to EEB readers on p. 100 
of the Sept 1969 issue, but at that time 
I had no idea it was relevant to the idea 
of Direct Conversion -— nor (let me be 
honest) did I have much of an idea how 
it worked! 


The two-phase detector is able to 
select one of two sidebands and reject 
the other. If SSB (or CW) is received, 
interferring signals and noise are re- 
jected from the other side of the car- 
rier. If DSB (or AM) is received, the 
sideband can be chosen having the least 
interference. The system can be (and 
has been) applied to a superhet just as 
easily as to Direct Conversion ("D-C"). 


Sideband selection can also be done 
in a superhet by switching BFO either 
side of the i.f. This gives performance 
analogous to the phasing method for 
comparable circuit design, but cannot be 
applied to a DC system, because its i.f. 
is zero (See ch. 4, Ref 29a) (Thanks to 
Dick for straightening me out on this) 


In a Direct Converter, an inter- 
fering signal can come in nicely on the 
other side of the desired one, because the 
r.f£. bandwidth is twice the audio filter 
bandwidth; see fig. 10 (p. 28, last month) 


It can be seen that the interfering 
signal will, be received as happily as 
the desired one, and constitutes an "audio 
image". Under conditions of QRM it is a 
severe nuisance in DC. It (and the QRM) 
can be eliminated (at least by some -40db) 
by a Two-phase Detection system, which 
essentially chops off everything (in this 
example) below f,. This can also be use- 
ful if used at the end of an i.f., but 
might not be necessary if the i.f. selec- 
tivity filters are really sharp. 

With the signals below fp, ndse is 
also eliminated, thus increasing the noise 
factor by 3db for an SSB signal (8d), and 
that is pleasant, no? 


The Audio Image 


It should be noted that the concept of 
the audio image as shown in fig. 10 is 
not particularly new. It has been men- 
tioned for some time in the ARRL Handbook, 
but only in reference to selectivity 
requirements for the i.f. amplifier of a 
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superhet. Radio frequency images have 


been attacked classicalldy by the tuned 
circuits in the front end, abetted by the 
R.F. Amplifier. : 


In the DC system, however, I.F. Freq 
is zero, so all selectivity must be pro- 
vided either at r.f. or at a.f. This 
places an impossible requirement on the 
r.f. tuned circuits (which still work to 
avoid images and adjacent X-mod) and 
leaves the job entirely to the a.f. fil- 
ters. The latter accepts signals im- 
partially from either side of the car- 
rier frequency, and although steeper- 
skirt selectivity can reduce these audio 
images (effect of dotted lines in fig. 10) 
it cannot "eliminate" them, It is pos- 
sible to obtain substantial discrimina- 
tion against audio images by threshold 
gating techniques (17d), but although this 
has considerable advantage for CW recep- 
tion, it is useless for phone because of 
intolerable distortion. 


For radiotelephone (and most CW) re- 
ception it is necessary to phase out the 
offending side of the bandpass, as in the 
"two-phase detector", A typical one is: 


The Simple "Signal Slicer" 


This is quite analogous to the "pha- 
sing" process in an SSB transmitter where 
one sideband is selected by pasing out 
the other, but here it is turned about 
(24b-1, 19a, 26g, 30, 31). See the over- 
simplified diagram, fig. ll. 


The received signal (A) and the local 
oscillator (B) are fed 90° out of phase 
(C) to two mixers -- as in fig. 3a, but 
the d.c. error signal (D) is not (here) 
used to phase-lock the oscillator. The 
demodulated sidebands (also at D) 
are thus 90° out of phase (or in "phase 
quadrature"). They are then fed to an 
audio phase shift network (AFPS) which 
advances them another 90°, with the net 
result that sidebands are either in 
phase or out of phase with each other. 
These are then summed up or cancelled out 
in a differential amplifier. 


the difference gives the converse. 


Thw actual phase relationships can be 
seen clearly from the vector diagrams of 
Ret 16d or 30. 

The circuit of fig. ll is essentially 
that of the GE "Signal Slicer" (3lc, 31d) 
and achieves impressive results with a 
modest amount of circuitry. This useful 
circuit has been brought into coritempor- 
ary literature through Ref 19a, 30, and 
3lb, hut for the unfortunate fact that 
the modern ARRL references to it omit to 


The sum gives’ 
one sideband with the other cancelled, and 


FIG, 11: 


suply the details of the audio phase 

shift network (AFPS in fig. 11 here), 
either in the receiving or transmitting 
chapters of their Sideband or yearly 
Handbooks. Good solid amateur technology 
well summarised on p. 101 of the 1958 edi- 
tion of Ref. 30: "This network isn't 

shown in the schematic, but J2 is the octal 
tube socket it plugs into. For anyone 

who has fears about the complexity of an 
audio phase-shift network, forget them; 
the --- is inexpensive, comes sealed ina 
metal tube envelope, and all you do is 
plug it into the socket". Presto. 


More imaginative readers will, how- 
ever, find the details of this dreadfully 
complicated device using four resistors 
and four condensers,in receiving or 
transmitting chapters of Refs 29a, 29b, 
or 31 (also in older editions of Ref 30!). 


Adding Phase-Locking 


With only modest increase in com- 
plexity the versatility of the fig. ll 
type of circuit can be enhanced. 

If the d.c. component of one of the 
mixers (at D) is made to control the 
oscillator (BFO) as in fig. 3a, the same 
result will be obtained for AM, FM, FSK, 
etc, but with the stability and inherent 
selectivity of phase-synchrony. Cir- 
cuits for this appeared in the 1958 (but 
not later!) edition of Ref 30, and in 3ld. 
Additionally, AM can be detected con- 
siderably more efficiently than with a 
conventional envelope detector (5, 6, 15, 
33). It can be detected in a non phase- 
locked product detector, as I mentioned 
earlier, but only with considerable di- 
ficulty (15, 19b, 3lc). 


If, on the other hand, a balanced 
audio phase detector fed from the mixers 
(at D) controls the BFO frequency, a 
Double Sideband Suppressed Carrier signal 


OVERSIMPLIFIED TWO-PHASE DETECTOR 


The r.f. signal is divided in two. Half is mixed 
with the Local Oscillator ("BFO") directly, and half 
with same shifted 90°. Further phase shifting after 
detection allows summation or difference signals to 
be selected. This cancels the undesired side, e.g. 
everything below f, in fig. 10 (last month), with 
obvious advantage in rejecting QRM (and noise!). 
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(or AM, FM, etc) can be received*, De- 
pending on the output phase and summation 
circuits we can then receive 


a) Both sidebands (for a 6 db improvemént 


over SSB!), or 
b) Either sideband (with elimination of 
QRM or noise on the other side, and a 
3db improvement of S/N for SSB). 
These various systems will probably be 
considered in more detail eventually in 
these pages... 


AGC 


In all phase-lock systems, conventional 


AGC is not possible, because the de- 
tector produces no d.c. component pro- 
portional to signal until synchrony is 
achieved. But audio-derived AGC is 
quite practical. It is treated often in 
24b, and in all Handbooks. For current 
application to PLLS see 24b-1 and 34a. 


The Third Method 


The "Third Method" of sideband phase- 
suppression is well discussed by Refs 
26g, 29ab, 30, 31, etc. It is a rather 
elaborate arrangement where the balanced 
modulators of fig. 11 (the mixers) 
feed another set of balanced modulators 
which mix signal from a fixed audio 
oscillator, etc etc. This method is 
Said to have the advantage of using only 
fixed-frequency phasing networks, not 
requiring the compromises of broadband 
ones. But I have never seen it applied 
to receiving; only for producing trans- 
mitting SSB, for which it is claimed to 
produce better sideband suppression than 
two-phase systems. Anyone have any ideas 
on this?** 


“) 


* This is some trick: Phase synchronising 
on a non-existent carrier. ItS easy 
enough when the carrier is there (31,33), 
but removing the carrier forces you to 
obtain all phase information from the 
sidebands. This is not possible with 
SSB because only one sideband is avail- 
able, and that won't tell you enough. 

It is for this reason that DSBSC recep- 
tion has all of the operational advan- 
tages of AM without some of the awkward 
properties of SSB. More, much more on 
this another time! -- RAJR 


*Yes yes I do! Its simple! -- RHF, 


-- Well, then build one for us, as you 
have been threatening to do for several 
years: -- RLG, 


New Wine in Old Skins? -65- 


Now, with few exceptions, the refer- 
ences mentioned above refer to circuits 
using the lowly valve -- and even include 
some pointed comments on the substan- 
tially better (lower noise) results to be 
expected from using diode valves than 
crystal diode semicons (though nowadays I 
should think that H.C. Diodes would sur- 
pass those by quite a lot). 


I had been brainwashed by Handbooks 
etc, into believing that synchronous de- 
tection was infeasible becuase of its 
“obvious complexity" (29a* , 28). Yet 
I was amazed to find that a simple 
signal slicer of fig. 11 type used only 
4 valves (3lc, EEB Sept 1969). 


With full carrier phase locking it 
needs 5 valves (only 4 if we use a varicap 
to control the VCO) (Ref 30: 1958 edition, 
not later). A deluxe version used 8 
valves (31d). 


Finally, deluxe audio-derived phase 
locking can be obtained from 8 valves. 
That is “obvious complexity" when a gar- 
den variety SSB exciter uses a comparable. 
number of valves, a decent receiver uses 
a dozen of them or two score transistors 
(29a)? -- though come to think of it, 
who builds his own exciter or receiver 


nowadays? 


It can't simply be the matter of 
valves vs transistors, For example, ARRL 
-- who can hardly be accused of having an 
anti-semiconductor bias -- are still using 
valves when superior performance 1s + 
required (21b-3), as are RSGB (24a). 


* Describing rather concisely the block 
diagram (only) on p. 4.43, RSGB say: 

"The obvious complexity of this (phase 
synchronous) arrangement shows fairly 
clearly why it is simpler to generate a 
SSB signal ‘in the first place than to at- 
tempt reception of both sidebands of a 
DSB signal". But this Argument From 
Simplicity flies in the teeth of the fact 
that as soon as Exciters started to be- 
come complicated owing to SSB, Hamdom 
made a mass exodus out of the workshop 
and into the commercial equipment show- 
rooms, Admitted, we usually bought (and 
then thoroughly modified) our receivers, 
but at least most of us made our trans- 
mitters -~ and ENJOYED it.: 


** In 2lb-3, Blakeslee applies to valves 
the previously lighthearted suggestion 
that only an Immense Valve would be the 
way to achieve good linearity; see our 
discussion of this as applied to FETs, 
EEB, Nov 71, p. 105. The results he 
achieves in immunity to strong adjacent 
Signals can only be described as 
"spectacular", overworked as that word 
may be, SEE: Rad. Comm. 7/72 ,p- +53 / 
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NO, I think that Synchronous and 
phased detector systems simply needed the 
rapid push of Progress to become popular 
(35), an@ the needed push was the resur- x 
rection in the 1968 QST of the idea of 
putting a product detector at the Front 
End. 


Now, if the job can be done well with 
5 valves at the end of an i.f., the in- 
troduction of an IC at the front end of 
the receiver has not necessarily been the 
reason for its popularity on the basis of 


simplicity alone -- ignorning the fact that y,nich appears in this EEB. 


an IC will generally use far more transis- 
tors-worth of circuit than would be seen 
in a discrete circuit. (See examples, 5, 
16, 34a-2). 

The IC simply triggered the wide- 
spread interest in the subject for an 
idea "whose time was ripe". Let us, 
not forget that there are some taske 
which valves can perform more concisely 
and more efficiently, merely for the sake 
of a bit of HT and some beautifully 
glowing filaments. The argument has been 
very cogently stated by G3VA in Ref 24b-7 
to which I recommend you. 


then, 


A New Skin ? 


My attention has just been directed 
to a new kind of Detector, the "Recipro- 
cating Detector" described in the March 
1972 issue of Ham Radio (1l7c). It ap- 
pears to be a kind of triggered regener- 
ated carrier system which achieves all of 
the advantages of phase-synchrony without 
a phase locked loop controlled oscillator. 
The oscillation level is self-adjusting, 
and the device is said to perform ad- 
mirably on DSB, SSB, Phone, CW, etc. 
Hooley Dooley! 

In considering the immense ease with 
which DSBSC signals can be produced (and 
a number of cogent arguments for its mani- 
fest superiority in several directions), 
could this be the beginning of a new era, 
where DSB becomes popular? And where 
transmitter-building becomes a recovered 
art? 

A predominant feature of this in= 
herently synchronous self-adjusting de- 
tector is the apparent simplicity of the 
circuitry -- requiring only a few trans- 
istors (and likely even fewer valves or 
FETs). No need for the vast elaborations 
of a conventional PLL system, nor therefore 
for the ICs needed to package it. Yet, 
as I have pointed out above, even PLL 
systems need not be unduly complex in 
terms of today's technology. In such 
matters it is important to keep from 
being blinded hy Science. 


Rod has looked over Badessa's Re- 
Ciprocating Detector, and snorted that he 


(RECEIVER DESIGN, concluded!) 


1SSKE of Z3 Ve prinTs VKtHZFO'S inreresrin 


EEB/ June 1972 


had that idea long ago, but with.... 
The difference is that he didn't pub- 
lish it! Hi. Dick says that he has some 
resegvations on Badessa's system, and 
that his PLL design ought to do better; 
but I'm still waiting for him to build it. 
Torque is cheap, as the saying goes. 


etc. 


Postscript 
Since the above was written we have 


received Badessa's nice article on the 
Reciprocating Detector, the first part 
It looks 

What do you think? 


of 
quite fascinating. 


REFERENCES 

A thorough summary of references and 
the way in which they are organised, was 
presented in the December 1971 EEB, to 
which the reader is referred, the July 72 
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LETTER: FM and Phase Modulation 


As FM and Phase (Angle) Modulation is the 
"In Thing" at the present, I for one will look 
forward to seeing something of the technique, 
presented in the RLG manner in future issues 
of EEB. 

-~- V. Kerr, VK4LK, Charters Towers, Qld. 
((There has been quite a lot on this in Amateur 
Radio recently; why should we duplicate it? And 
every amateur in Australia should belong to the 
Wireless Institute, thereby to receive AR 

On the other hand, this does re- 
mind me of some very interesting discussions I 
have had with Dick Ferris on this subject, and 
perhaps he will wish to give us a nice simple 
explanation of the real difference between AM 
and FM, on the basis of vector concepts??????? 
Its not as obvious as the Handbooks imply. We 
are told that AM sidebands (including SSB of 
course) are composed of sum-and-difference 
frequencies disposed about the carrier, but for 
FM too, "the modulation process leads to the 
generation of a new set of radio frequencies 
symmetrically disposed about the original 
carrier frequency". What is the difference? 
It is a fairly subtle matter. Wot say Dick?) ) 


CORRESPONDENCE TO THE EDITOR 


((Grid Leak, QSP ARNS Bulletin, 10/71)) 


Dear Mr. Ed: 

I read with interest your advice to Mr. 
N.W. and so I did much the same. I traded my 
wife of 40 for 2 - 20's, only to find that I 


am not wired for 2 - 20's. Therefore, I got 

burned. Is this your fault or mine? WwW 
Dear WW: ; 

I happen to be acquainted with your 

2 - 20's. Consider yourself lucky that 
the only thing you got was burned. 

(etc in same vein, then: )) 

Dear Ed: 
How can I get extra copies of your 

club paper? -- Bird Lover. 
Dear BL: 


Back issues are available for five 
dollars each. Send the money in cash. 
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REVIEW: The ARRL Handbook, 1972 -- RLG 


Every four or five years I feel it 
worthwhile to obtain a new ARRL Radio Ama- 
teur Handbook, as a compendium of simpte = 
state-of-art technology. I don't get 
their Handbook more often, because that 
$7.50 per year (in Australia) is better 
spent on a magazine subscription or two, 
which keeps me up to date on the latest 
experimenter and amateur technology. 
Furthermore, I read the magazines; it is 
not easy to sit down once a year and 
read the Handbook through. 


In fact I have now obtained a 1972 
ARRL. Kallam's comments last month seem 
to be valid, but at the same time I would 
note that since my 1968 edition there has 
been a massive infusion of semiconductor 
technology, and since 1971 an increas in 
the number of ubiquitous square and tri- 
angular boxes representing packaged ckts. 


It is evident that it would be alto- 
gether impossible adequately to put in 
one book all technologies covering funda- 
mental, developmental, and applied sub- 
jects (but what about Rod's suggestion 
for a double volume with the Purposes he 
described?). 


We may carp at poor old Blakeslee 
for omitting a Vackar, or neutralising 
his MOSFET, or giving away the whole sub- 
ject of DSB communication (which is ca- 
pable of substantial benefit) by the 
statement that DSB reception can be ach- 
ieved without difficulty if your recei- 
ver chops off one of the sidebands! 


The fact remains that his overall 
effort is, in my opinion, commendable; 
Rod and Dick are free to express their 
opinions as engineers, but I should think 
that my point of view would be closer to 
that of the harried experimenter and ama- 
teur. As Kallam says, the book tends to 
be shallow, but on an elementary level it 
is nothing if not comprehensive: a wide 
range of instruments and circuits is 
covered. 


If a more thorough coverage is re- 
quired there exists a wealth of books 
dedicated to that purpose, from the Orr 
and RSGB Handbooks, upwards. To do the 
job properly you would need several 
volumes of the calibre of Langford-Smith 
("Radiotron Designers' Handbook"). 


Additionally, I am well in agreement 
with the increasing ARRL tendency to re- 
fer subjects to recent articles in QST 


(though other literature also exists), since 


this allows effective coverage of consi- 
derably more material than can be accomo- 


dated in the limited pages of the Handbook. 
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One hopes that Rod's plaintive call 
for another Langford-Smith will be reali- 
sed (EEB, Feb 72 p. 20ff£). In the meantime 
we have at least three main radio hand- 
books, and between them one ought to be 
able to discover enough good oil to satis- 
fy the fastidious, 


Now then, I showed to my class of 
young chaps in the YRCS, the three named 
Handbooks, and asked which they would pre- 
fer to use initially. The nearly unani- 
mous Opinion was the choice of the ARRL, 
with interest in RSGB and Orr when they 
knew rather more about electronics. The 
ARRL work obviously appeals more to the 
beginner, and it seems to be the answer 
to Kallam's query whether or not this was 
a "good thing". Fair enough, We'll get 
them the ARRL Handbook, and I'll fill in 
for them more detailed aspects from the 
other books, eventually encouraging the 
boys to obtain the other books as well. 


I do not, however, want to obtain 
1972 editions of the ARRL Handbook for 
these students. There are too many black 
boxes. It will do little for them to see 
a mixer represented by a rectangle with 8 
connections, even though the discrete cir- 
cuit has (still) been presented in a 
previous section. They'll have ample 
opportunity to embrace that kind of elec- 
tronics later, 


Could you, therefore, please help 
us? I want to obtain at least 6 copies 
of the ARRL Handbook in any edition from 
1967 to 1971, in no particular order. 
Will you sell us your old copy? In re- 
turn I am willing to order from America 
for you, the 1972 edition, at a cost of 


about $A4.50 postpaid -- a substantial 
reduction over the Australian price. 
What say? 


D ©. 0.0.0.0 .0,0.0.0.0,0.0,0,0,.0,0.0.0.0.0.0.0,0.0.0.¢ 


Dandelion Wine 

Put 6 cups dendelion petals, 2 lbs of 
sugar, 1 lb cut up raisins, 3 tsp acid blend, 
1 campden tablet, 1/2 tsp yeast nutrient, 1/4 
tsp grape tannin in a gallon crock or plastic 
container. Pour a gallon of hot water over 
the ingredients, cover with plastic sheet and 
add packet of wine yeast when liquid cools to 
70°F. After three days, strain petals and 
raisins out, syphon wine into jug and attach 
fermentation lock to jog. Wait three weeks, 
syphon everything but yeast into new jug. Let 


stand three to six weeks (until liquid is clear) 


Put in bottles, let age six more months (or 
more). Why fight lawn dandelions? Use them! 
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SWOOP -- Elise White (¥F/K@CNV) 


((From: Bulletin of the Amateur 
Radio News Service, Feb. 1972)) ¥r 


I'm sick and tired of computerised, 
transistorised, miniaturised gadgets 
that develop squeaks, squalls, groans, and 
weird wails when something else is 
turned on, 


It all began when I got an AM-FM 
mdio that develops noises that sound like 
a Devil's Convention when the toaster, 
coffee pot, Joe's ham gear or electric 
blanket is turned on. 


The coffeepot developed a stomach 
ache and moaned and squalled all the time 
it was perking like it was in agony. If 
I turn on the new electric blanket, the 
dog starts to howl and the cats swell up 
like disaster is about to strike. The 
telephone (one of those push button jobs) 
gargles, groans, and dings if you use the 
Dial-O-Matic sewing machine. 


. Joe has been called out 5 nights to 
inspect the transistorised gizzards of 
trucks because if the horn honks, the 
Marker lights play "Bach's Fugue." 


If you plug in the tape deck, the 
fuel system ceases and assorted other 
goodies too numerous to mention. This 
isn't the only problem. The new VW's 
won't run if you plug in your ham gear!! 


The bank misplaces a bank deposit and 
it takes the computer three weeks to 
find.the mistake. ((shux, we at EEB don't 
need a Computer to accomplish that*) ) 


You pay a bill and the computer bills 
you for three months, telling that the 
account is overdue. The balance is 
$00.00. The overcharge is $00.00, and if 
you don't immediately pay the bill some- 
thing drastic will happen. 


Hams buy these mini-sets that it 
takes a magnifying glass to inspect its 
innards and they develop epazootic dum- 
fugit and have to be repaired. Their 
little insides are so scrambled that 


—— 


* you'd never believe it, but between the 
last line and this one this magnificent 
typing machine developed Epazootic dumfun- 
us, just as Elise sez, and this being a 
very long "weekend" in VK there was no 
hope but to take the panels off and peer 
into its complicated obscurities. A few 
hours later a Thingee was constructed 
which went into its scrambled insides, and 
now it drives like a Bentley. When the 
typewriter man comes next week, though 
he's going to turn purple himself. You 
cain't win, just like the girl says! --RLG 
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some - 
they got 
and 

a pin 


someone makes a wild guess, pokes 
thing in and prays like fury that 
the right part in the right place 
whew tested doesn't light up :like 
ball machine. 


The color TV has had purplé*people 
for sa long that I'm sure we've been in- 
vaded from outer space when I see normal 
people wandering around. 


I'm just about ready to go back to a 
coal stove, kerosene lamps and an old 
crystal set. At least all they do is 
blow up, go out or not work, but a least 
they are predictable and that's more than 
you can say about the stuff today. 


((Ah, Fair Elise, Australian colour TV 
isn't purple, its perfect -- or will be 
when we get it. -- Staff)) 


ANSWER TO PUZZLE 


The series motor is not a constant speed de- 
vice. So it delivers maximum power in this 
instance, at 5000 RPM when turning the load 
at 1000 RPM. The motor current is inversely 
proportional to RPM, and Powey is proportional 
to I*, so P varies as 1/(RPM)“. Now, the mo- 
tor cannot produce more power at 2000 RPM 
than it does at 5000. Therefore it will not. 
turn the load at 1000 RPM at 2:1 ratio. In 
fact at 2000 RPM , 6.25 times as much 
power. is required to turn the load as at 1000. 
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